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Two male patients, a 24-year-old and a 32-year-old, were treated at the sexually transmitted diseases (STD) clinic after presenting with urethral discharge and dysuria. The patients provided urethral culture swabs for Neisseria gonorrhoeae and were treated with a single oral dose of ciprofloxacin (500 mg). Because the symptoms persisted, a single dose of ceftriaxone (250 mg) intramuscular was administrated, which cured all of the symptoms. Tests later confirmed that both culture swabs were positive for N. gonorrhoeae. Both patients were human immunodeficiency virus-negative, although one of them was venereal disease research laboratory-reactive (1/4). One patient reported sexual contact with 10 casual partners in the last three months before infection, whereas the other patient reported two casual partners. It was not possible to know if patients had sexual contact in another state of Brazil or country.
The gonococci were screened using several tests, including beta-lactamase BD BBL TM (BD, Franklin Lakes, NJ, USA), Serovar (Phadebact ® GC Serovar Test, Bactus AB, Huddinge, Sweden) and E-test ® (AB Biodisk, Solna, Sweden). The E-test ® was performed using a media containing a GC Medium Base (BD-Difco TM ) and 1% defined growth supplements to ciprofloxacin, ofloxacin, chloramphenicol, ceftriaxone, azithromycin, penicillin and tetracycline. Reference values for sensitivity, reduced sensitivity or resistance were set according to the Clinical and Laboratory Standards Institute (CLSI 2005a) and (Van Dick et al. 1999) , specifically to chloramphenicol. The ATCC 49226 strain was used as a control for antibiotic quality.
The strains were not beta-lactamase producers and were classified in the WII-III serogroup with Bo, Bp, Br, Bs and Bt serotypes. The isolates showed resistance to ciprofloxacin, ofloxacin (> 32.00 µg/mL) and chloramphenicol (3 µg/mL and 2 µg/mL). One strain was classified as having chromosomally-mediated resistance to penicillin [non-PPNG, non-TRNG with penicillin, minimal inhibitory concentrations (MIC) of ≥ 2 µg/mL and tetracycline MIC of ≤ 2 µg/mL] and reduced susceptibility to tetracycline (0.75 µg/mL and 0.500 µg/mL). Both strains were susceptible to azithromycin (0.125 µg/ mL and 0.190 µg/mL). MIC values were 0.064 µg/mL and 0.032 µg/mL. The agar dilution method was used to confirm MICs of ciprofloxacin and ofloxacin at > 32.00 µg/mL. The major difference (phenotypic or genotypic) between the two strains was related to the level of penicillin resistance (Table) .
Fragments of gyrA (278 bp) and parC (254 bp) genes, which corresponded to the quinolone resistance-determining region (Belland 1994) , were polymerase chain reaction (PCR)-amplified and sequenced in both directions using the BigDye Terminator Cycle Sequence kit 3.1 in an ABI 3130 genetic analyzer (Applied Biosystems). Residue substitutions were identified by comparing the predicted amino acid sequences of the isolates from this study with the wild-type GyrA and ParC sequences (Genbank accessions: AAA82128 and AAA82151, respectively). The sequencing analysis identified mutations in residues 91 and 95 (Ser91Phe and Asp95Gly) of GyrA and Ser87Arg of ParC, which have already been associated with the fluroquinolone resistance phenotype (Belland et al. 1994 , Tiejun et al. 2009 ).
To further characterise the isolates of this study, N. gonorrhoeae multi-antigen sequence typing (NG-MAST) was performed as described earlier by Martin et al. (2004) . Briefly, internal fragments of the por (737 bp) and tbpB (553 bp) genes were PCR-amplified and sequenced in both directions as described for gyrA and parC genes. Nucleotide sequences were revised, trimmed and submitted to the public NG-MAST website from ng-mast.net/ for por and tbpB typing and ST assignment. All nucleotide sequences that were identified in this study are available in the GenBank database under the following accessions: JF693604, JF693605, JF693606, JF693607, JF693608, JF693609, JF693610 and JF693611.
In 2009, 2,759 cases of STDs (diagnosed etiologically) and 903 cases of vaginal, cervical or urethral discharge (diagnosed syndromically) were reported at our facility, which is a public hospital in Manaus, the capital of the state of Amazonas, Brazil. In this hospital, gonoIn this hospital, gonococcal infections are the third most reported disease, with 241 cases registered in 2009 and annual media of 518 over the past 12 years (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (Management of Epidemiology 2010) Since 1999, susceptibility tests that have been conducted at the Alfredo da Matta Foundation have shown an increasing resistance of gonococci to antibiotics, including 5.5% reduced susceptibility to ciprofloxacin, 6.4% of resistance to azithromycin, 21% of resistance to penicillin and 80% of resistance to tetracycline (Ferreira et al. 2007 ).
Both fluoroquinolone-resistant gonococci that were sampled in this study had mutations that are associated with MIC > 32.00 µg/mL. Similar levels of resistance have been reported in several countries worldwide The NG-MAST single locus sequence query for por and tbpB showed the same results for the two isolates, which were typed as por allele number 4 and tbpB allele number 4. Based on this two-locus-combined profile, the isolates were equally assigned as ST225, which indicates a shared ancestral origin for these isolates. The ST225 seems to be an emerging multi-resistant clone that has been recently identified in many countries such as Australia (Todd et al. 2007) , Scotland (Palmer et al. 2008) , France (Monfort et al. 2009 ), Portugal (Florindo et al. 2010) and Greece (Mavroidi et al. 2011) . In fact, ST225 was the most prevalent ST in Scotland and France and has been reported as the second major genotype among QRNG isolates that were collected between 1997-2007 in Greece.
The detection of the ST225 clone in Brazil must be considered with special attention because it has been associated with resistance to tetracycline and ciprofloxacin. In addition, ST225 was recently associated with reduced susceptibility to ceftriaxone (Monfort et al. 2009 , Whiley et al 2010 . Until now, the CLSI (2010b) did not stipuUntil now, the CLSI (2010b) did not stipuUntil now, the CLSI (2010b) did not stipudid not stipulate MIC values to reduced susceptibility or resistance to ceftriaxone. In accordance with these data, the isolate FUAM84 (MIC: 0.064 µg/mL) shall be considered a possible clone with reduced ceftriaxone susceptibility.
Due to the high levels of resistance to traditional antibiotics, cephalosporins has often been used as a firstline medication to treat uncomplicated and disseminated gonococcal infections (GISP 2009 , Rosen et al. 2009 ). In cases of therapeutic failure during treatment of gonococcal infections with fluroquinolones in Brazil, ceftriaxone is recommended as a first therapeutic choice followed by cefixime or spectinomycin as a second choice (MS 2006) . To our knowledge, there have been no previous reports about the genotyping of N. gonorrhoeae and molecular characterisation of gyrA and parC-resistant mutations in Brazil. However, decreased susceptibility (Ferreira et al. 2007 ) and resistance (Belda et al. 2007 ) to ciprofloxacin have been reported in Manaus and São Paulo.
Those findings represent an important epidemiological situation in the region and should be used to determine an appropriate method to treat gonococcal infections in Manaus. The inadequate and indiscriminate use of antibiotics may have contributed to the emergence of these antibiotic-resistant strains, which diminishes the efficacy of anti-gonococcal infection therapies. We recommend close surveillance of this pathogen in Manaus and in other Brazilian cities to evaluate whether its response to the first-line recommended antibiotic treatment changes over time.
